Nocturia is common in middle-aged and older patients, affecting 40-60% of people > 55 years old [1][2][3]. It is classically considered to be a urological disorder, whereby excess production of urine at night, or a reduced nocturnal bladder capacity, leads to an awakening to void. An alternative possibility is that sleep disruption, a common feature of aging [4][5][6], leads to a nocturnal awakening and a decision to void. To explore the associations between urinary symptoms, sleep disruption and daytime sleepiness, we conducted a survey in two groups of older adults: patients visiting our urology clinic and healthy adults volunteering for sleep or circadian rhythm studies in our research laboratory.
INTRODUCTION
Nocturia is common in middle-aged and older patients, affecting 40-60% of people > 55 years old [1] [2] [3] . It is classically considered to be a urological disorder, whereby excess production of urine at night, or a reduced nocturnal bladder capacity, leads to an awakening to void. An alternative possibility is that sleep disruption, a common feature of aging [4] [5] [6] , leads to a nocturnal awakening and a decision to void. To explore the associations between urinary symptoms, sleep disruption and daytime sleepiness, we conducted a survey in two groups of older adults: patients visiting our urology clinic and healthy adults volunteering for sleep or circadian rhythm studies in our research laboratory.
METHODS
Subjects in the urology group (UG; n = 144) were recruited from patients ≥ 55 years old with appointments at the Brigham and Women's Hospital Division of Urology clinic. Subjects in the sleep group (SG; n = 130) were healthy individuals ≥ 55 years old who were being screened to participate in a research study at Brigham and Women's Hospital Division of Sleep Medicine; we excluded those with sleep, psychiatric or active medical disorders. Written informed consent was obtained from each participant. The Human Research Committee at the Partners HealthCare System approved the protocols, which were conducted in accordance with the Declaration of Helsinki.
All subjects were given three questionnaires: the AUA Symptom Index (AUASI [7] ), the Pittsburgh Sleep Quality Index (PSQI [8] ; a questionnaire designed to measure subjective sleep quality from the past month), and the Epworth Sleepiness Scale (ESS [9] ; a questionnaire to evaluate daytime sleepiness). The questionnaires were scored according to published criteria.
The UG was older than the SG (mean age ± SD : UG: 63.7 ± 8.8; SG: 61.7 ± 6.7; Student's ttest, P = 0.03) and the groups had different sex distributions (UG: 25 women, 119 men; SG: 60 women, 70 men; Fisher's exact test, P < 0.001).
STATISTICAL ANALYSIS
We compared men and women within each group for their AUASI, PSQI and ESS scores. We then compared the questionnaire scores between the two groups, pooling women and men. Comparisons were done using Wilcoxon's rank-sum test.
To explore the association between urological and sleep-wake complaints, we used Spearman's correlation coefficient ( r ) analysis in each group to relate AUASI questionnaire scores with scores from the PSQI and ESS questionnaires. We then quantified the relationship between AUASI and PSQI scores with univariate linear regression analysis. To test whether the slopes of the regression lines were significantly different between the groups, and because the groups were different for age and sex composition, we then performed a multivariate linear regression on the pooled data, adjusting for sex, group and age. Statistical tests were run using SAS® software (SAS 9.1.2) and results are presented as mean values ( SD ).
RESULTS
Within each group, women and men did not have significantly different AUASI, PSQI or ESS scores. The UG had significantly higher AUASI and PSQI scores than the SG, but the ESS scores were not significantly different (Fig. 1 ).
There was a significant correlation between the AUASI and PSQI scores for the subjects overall ( r = 0.49, P < 0.001), and for each group (UG: r = 0.39, P < 0.001; SG: r = 0.48, P < 0.001). The correlation between the AUASI and ESS scores was also significant for the subjects overall ( r = 0.35, P < 0.001) and for each group (UG: r = 0.18 P = 0.03; SG: r = 0.32, P < 0.001).
Univariate linear regression modelling found that when the PSQI score increased by 1, the AUASI score increased by a mean (SE) value of 0.87 (0.1) for the UG ( P < 0.001) and 0.96 (0.18) for the SG ( P < 0.001) (Fig. 2) .
Multivariate linear regression modelling of the AUASI scores showed significant main effects of group and PSQI on AUASI score, but no significant effect of age ( P = 0.2) or sex ( P = 0.84). The AUASI score was significantly higher in the UG [parameter estimate (SE): 4.8 (1.37); P < 0.001], and also significantly higher in subjects with higher PSQI scores with a mean (SE) increase in the AUASI score of 0.85 (0.15) for every 1 unit increase in the PSQI
There were no significant two-way interactions on the AUASI score between PSQI and the other main effects.
DISCUSSION
Our analysis showed a significant association between urological complaints and sleep complaints overall, as well as in the two subgroups which were selected to have different levels of urological complaints. Urology clinic patients had higher levels of urological complaints (AUASI score) and higher levels of sleep complaints (PSQI score) than did subjects recruited as part of a sleep research study. This was expected because the latter group had been screened beforehand to exclude medical and sleep disorders. Despite this, the strength of the relationship between urological complaints and sleep complaints was comparable in each subject group. We also found a significant, though less robust, relationship between urological complaints and daytime sleepiness.
There are well known associations between sleep apnoea and nocturia [10] [11] [12] , but even very healthy older adults without clinical sleep disorders have lighter and more fragmented sleep than younger adults [4] [5] [6] , which could lead them to be awakened more easily by internal (bladder stretch signal) or external (noise) stimuli [13] . Once awake, they may then decide to void. In fact, sleep disruption has been suggested as a cause of decreased nocturnal bladder capacity [14, 15] .
Our finding that the relationship between urological and sleep complaints is of similar strength in older urology patients and in healthy older adults suggests a common mechanism may be at work in both groups, and this mechanism may not be purely urological in nature, because the sleep group had no significant urological disorders. We hypothesize that age-related reductions in sleep quality may play an important causal role in nocturia, and/or may worsen nocturia symptoms in many older adults.
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Obesity, especially male-pattern abdominal obesity, is strongly correlated with hypertension, diabetes, dyslipidaemia and consequent cardiovascular risk [1] . It is also linked with erectile dysfunction (ED) and increased risk of BPH, as well as greater morbidity after treatment for prostate cancer [2] . Although diets low in carbohydrates and energy-rich fats are often successful in achieving weight reduction, their impact is often disappointingly short-lived, so that their long-term efficacy is limited. A urologist is frequently the first clinician that a patient, especially a middle-aged male patient, comes into contact with. Urological specialists are therefore in a unique position, not only to assess the presenting urological problem, often BPH and/or ED, but also to draw the patient's attention to his abdominal obesity and inspire him to make the sustainable lifestyle modifications that can help to achieve, and maintain, significant weight reduction.
We advise our patients to 'get to a better PLACE' and achieve the balance between energy intake and calorie use that provides the key to weight reduction. A mnemonic of five simple rules acts as an aide mémoire for both clinician and patient:
• Portion control. Generally speaking, the portions of energy-rich foods, eaten both at and away from home, are much larger than actually required. The overweight individual should be encouraged to eat smaller portions, without necessarily clearing his plate, and to resist the temptation to indulge in a second helping. This can help to reduce energy consumption.
• Lose the booze. Cutting back, without necessarily cutting out altogether, regular alcohol in the evenings is another excellent way of reducing energy intake. Alcohol not only provides calories in its own right, (around 100 calories per glass of wine, for example) but also encourages the recipient to consume extra food by, for example, finishing up the bottle of claret with a generous helping of cheese and biscuits. While moderate alcohol intake, especially red wine, may be mildly beneficial, consuming larger quantities on a regular basis not only encourages abdominal weight gain, but also disturbs sleep patterns and may jeopardize liver function.
• Avoid snacks. Eating in between meals, especially foods high in energy, but low in micro-nutrients, is associated with overweight and obesity [3] . It has become customary these days to eat fast foods while walking around shopping, and the scent of, for example, doughnuts baking makes them difficult to resist [4] . There is evidence that limiting consumption of sugar-sweetened beverages and snack foods (defined as highfat, energy-dense foods) may be associated with a reduction in the risk of obesity.
• Cut the carbs. Consumption of sugarsweetened beverages, particularly carbonated soft drinks, may be a key contributor to the epidemic of overweight and obesity, by virtue of their high added sugar content, and low satiety value [5] . Processed white bread in the form of sandwiches with high-fat fillings should also be avoided. Fast foods, such as hamburgers and accompanying fries, are packed with starch, fat and salt, and sweet chocolate snacks produce rapid insulin release. These result in the laying down of body fat and the stimulation of the appetite centre with consequent craving for another high-calorie, sugary or starchy, fatty fix.
• Exercise regularly. Emerging literature highlights the need to incorporate physical activity into every strategy intended to prevent weight gain as well as to maintain weight loss over time [6] . Furthermore, physical activity needs to be part of any plan to lose weight [7] . The stimulus of exercise provides valuable metabolic adaptations that improve energy and macronutrient balance regulation. A tight coupling between energy intake and energy expenditure has been documented at high levels of physical exercise, suggesting that exercise may improve appetite control. Regular physical activity also reduces the risk of stress-induced weight gain and improves health-related quality of life [8] . The ideal time to do exercise is first thing in the morning when insulin and glucagon levels are low: this encourages fat burn and increases metabolic rate for up to 18 h afterwards, promoting weight reduction.
One additional strategy to recommend is to Sleep more (in order to get to better PLACES), since chronic lack of sleep has also been shown to be associated with problems of overweight and obesity [9] . Patients should also be advised to eat and drink less alcohol in the evening, and get to bed earlier. A memorable maxim is to practise 7/7/11: that is, exercise before 7am, eat in the evening before 7 pm and get to bed before 11 pm.
With modern environments promoting overeating and sedentary behaviour, a chronic minor imbalance between energy intake and energy expenditure inevitably leads to progressive obesity. Eventually a balance is reached and weight stabilizes, because the
